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We, Rob^^rtshaw-Fttlton Contbols 
CoiTfANY, a Oorporatiou of tte State of 
Delaware, United States of America, of 
Bos 400, Knoxville, Tennessee, United 
ft States of America^ do hereliy declare the 
nature of this invention and in wliat 
hnanner tlie same is to be performed, to 
be particularly described and ascertained 
in and by the followinfy statement: — ^ 

10 This invention relates to measnring 
instruments and more particularly to 
instruments for indicating the l&ngths 
and distribution of fibers. 

Heretofore various fiber measuring 

16 devices hare been proposed among these 
being that disclosed in the United States 
Patent No. 2,299,983 issued to Kenneth 
L. Hertel on October 27, 1942. In this 
device two photoelectric cells are con- 

QD nected in series and a galvanometer is 
connected across them in parallel. A 
single source of light radiates ^ to both 
celk. A sample of cotton is moved 
between the soxirce of light and one cell 

35 and a lens with a variable aperture is 
adjusted between the source of light and 
the second cell so that at any given 
moment the light entering both cells is 
equal, any unbalance being shown by the 

80 galvanometer. The motion imparted to 
the sample and the motion of adjustment 
of the lens are mechanically transmitted 
to a pen and a length distribution curve 
is traced. This curve when suitably 

85 analysed indicates fiber length and cumu- 
lative numbers of fibers. 

Difficulty has been experienced in these 
prior devices in obtaining initial adjust^ 
meut with standard samples to provide 

40 accurate length distribution curves and 
. in adjustment of the lens apertures to 
balance the cells. Adjustments have been 
possible only by the use of complicated 
structures which are in themselves difll- 
45 cult to maintain in correct operating 
relationships. 

The present invention overcomes these 
prior difficulties and resulting in- 



accuracies by employing one source of 
light for the light responsive device for 60 
analysing the fiber samples and a second 
source of light for the light resjwnsive 
device employed to balance the galvano- 
meter. Instead of employing adjustable 
lenses between the second source of light 5^ 
and its light responsive device the second 
Bouree of light is moved with respect to 
the balancing light responsive device to 
vary the intensij^ of light entering the 
light responsive device to balance the QO 
galvanometer. This movement and the 
movement of the samples are mechani- 
esdly transmitted to a pen to trace a fiber 
length distribution curve. The amount of 
light transmitted through the sample has Go 
been found, to approximate an exponen- 
tial function- oi the fiber distribution 
while the amount of light transmitted to 
the balancing light responsive device is 
in proportion to the inverse square of the 70 
distance between the source of light and 
the light responsive device. A correction 
must therefore be made to compensate 
automatically for the difference of func- 
tions if the length distribution CTirve is 75 
to be accurate. This correction is most 
advantageously supplied in the present 
invention by moving the balancing light 
resjjonsive device with respect to its 
source of light. This movement may be 80 
imparted by utilising a cam surface 
moved by the motion of the source of 
light for the balancing light responsive 
d.evice. 

It is accordingly an object of the pre- 86 
sent invention to provide a novel fiber 
measurinnp- device in which the move- 
ments of the fiber samples with respect to 
a light responsive device and the move- 
ment of a source of light with respect to 
a balancing light responsive device are 
mechanically utilized to trace a fiber 
leixgth-distribution curve. 

This invention consists in an instru- 
ment for indicating the length and dis- 95 
tribution of fibers comprising a light res- 
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poiisire device,, a source of liglrt for said 
light responsive device, a second lig-lit 
respoBsive device, a second source of ligiit 
for said second light responsive device, 
§ means for moving a sample of bars to be 
measured across tlie patli of light from 
said first light source, means for moving* 
said second li^ht source with respect to 
said second lig'ht responsive device to 

10 bring' the amounts of li^ht received by 
said lig^ht responsive device to^ equality 
or to a predetermined differential and a 
marking^ device moved in one direction 
by the movement of the sample and in 

U another direction in accordance with the 
movement of the second lig-ht source in 
order to gixe a fiber length distribution 
curve. 

One embodiment of the present inven- 
20 tion is shown in the accompanying draw- 
ings and is described hereinafter to illus- 
trate this invention. This should not be 
construed as defining the scope of the 
inventive concept but reference should be 
26 had to the appended claims for this 
purpose. 

In these drawings, in which like refer- 
ence numerals indicate similar parts : — 

KTig. Tl is a front view of an embodi- 
BO ment of this invention with the face 
plate removed to show a paii; of the elec- 
trical wiring and with the light source 
for the sample analysing lig*lit respon- 
sive device rotated to its raised position 
36 to show the samples in analysing posi- 
tion ; 

Fig. 2 is a rear view of the embodi- 
ment of Pig. 1 with the ^ back plate 
removed to show the electrical wiring, 

40 the relative positions of the several ele- 
ments and with the cover of the photo- 
tubes removed; 

Pig. 3 is an enlarged view of a portion 
of the electrical c ircuit shown in Fig, 1 ; 

46 Fig. 4 is an enlarged view of the means 
shown in Fig. 1 for imparting move- 
ment to the balancing light responsive 
device ; 

Fig. 5 is an enlarged view of a part of 

ill the electrical circuit seen in Fig. 2; 

Fig. 6 is a schematic circuit diagram 
of the electric circuit shown in Figs. 1 
and 2, and 

Fig. 7 is a diagrammatic view of the 

65 lenses and collimators employed to direct 
the light through the sample being 
measured and to transmit the li^ht 
passed by the sami>le to the analysing 
light responsive device. 

to In the several figures and in particular 
in Fig. 1 the embodiment of the inven- 
tion here shown may be x^rovided with 
any suitable casing or housing 10, which 
may be ])rovided with front and back 

65 cover plates here omitted for pui-poses of 



clarity, nnd said lioiising may be inttuiited 
upon V rei>ilient i»acl 11. 

Supported within hfjiiaiug 10 is a sup- 
port member 12 wliTf-h carries switches 
13, 14 and 94^ hearings 1-3 and 16 und 70 
indicia bearing el-jnicMit 17. Support 
member 12 olsu carries panel IS which w 
eiitends across th-. width and height of 
houjin^v 10 ami divides the same into two i^^ 
comijartments. 7 b 

Housing 30 at 10 i)rovides a suitable 
bearing for .shaft 20 which extends 
through beariug* io to rotate bevel gear 
21. Eotation is imparr<.'<l to shaft 20 by 
hand wheel 22. Support 12 at 23 pro- 80 
vides a suitable bearing for a vertically 
disposed shaft 21 whi/b passe; through 
partition 25 and carries cross memljer 
26. Vertical recipiot a*iiig movement is 
imparted to sLoit 21 by bevel gear 27 V 
which slidably .trngagos ' vquiirod portion 
28 of shaft 24 and nie>l)es vritli bevel gear 
21, nnd by ^ear 2?* wbii-li euga;?es 
threaded portion -^0 t»f <Iiaft 21 and which 
is held against ro'ulioa by fini^er 31. 90 
Secured to .shaft 21 ior le/iprocating ver- 
tical movement tb -iewit]! is pen actuat- 
ing arm -32 whicli icri'iinatcs in pen 
engaging extension 

^^Suitably snpnnrfed in l>earing> 34 and 95 
do carried hy 3iip .ov^ 12 cud ]iorl iUon 2-"> 
resptctivtlv if >hi\\\ -^0 ii'mju wliich sleeve 
37 is slidably mouhied. Sleeve 37 carries 
arms -38 and 30 wJii»^b w rini.Mau* in pea 
holder 40. A -priiii»- II urges anus 38 100 
and 39 an-l pen jioldfr toward parti- 
tion IS and into fio^iho!! tor eagagement 
of arm 38 hy cxtcTisinn 3.3 it jnoves 
upwardly. 

Eef erring now f(. Fip^. 1 ;uif] 4, a panel 105 
member 4-V i^rr^v' <h^,] v.-'u], a I ear in tr 42 
and internally t]ire;v]-wl firojortioii ^3 is 
mounted for l en* pr»>« ;iti uij- jii(>ve?}ieni 
behind shaft- 2-1 --^uA 37 an ] p ^ralU l to 
panel 18, benriao 42 ^^din-j- upon ^liaft 110 
20 and ilireaded proii'r-tiun 43 oiijraoiirj' 
threaded >haft 44 wbi« !x ndal^s in bear- 
ing 16 and in npt»rtiirc 4"i in 1 <.ix-ing 10. 
Shaft 44 is rotal'^d by b;jn*] wl)oof 4^). 
Projection 43 is i-nividc-] ;\ it?, indiria f'irll5 
registration with flu- imlb ip f .^rri- l bv 
membep 17. iMcmbrr 4P U nf rivhiecf] 
width at 47 and f-nrri"-; 4M adjijrent 

thereto, cam 48 being :rdji?s(ably nionn^.*.] 
hy virtue of clamjuu'r -r n'w.s 4n jnd sb>t< 12C 
50, Any suifahio spi-inr 'dip 51 is 
secured to panel 4T io ]in]-] :> Vord o2* 
under pen "holder 40. P;uiel 4]' aJ^o 
supports a licht socket o2 arrvin ^ lin-ht . 
53. . ^ ■■ . 

Panel 18 i^ rnf nway af .^4 and has * 
tracts 55 and -immu'mI to it*- rever*? 
side, as scon in Fig. ^S. in rer-'^ive a pnnel 
57 for reci/jro^-rlina' n)nv>'jn<*n< Ihereiiu 
A spring 50 bia^f*^ ]iaiiM] .-»7 to ilio left as 130 
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seen in Fig. 1. Beciprocating nioveineiLt 
is imparted to panel 57 by bell crank 
lever GO pivoted at 61 to extension 62 of 
panel 18 and engaging- cam 48 by turned 
5 extension 63, the otber arm 64 of bell 
crank 60 being in contact v^itb pin 65 
adjustably secured in slot 65^ in panel 
67. Panel 57 supports a suitable ligbt 
responsive device here sbown as a vacuum 
10 phototube 66. disposed opposite light 53. 
Tube 66 may be protected from extraneous 
light by shield 67 apertured at 68 and 
provided with a suitable light filter 69. 
A suitable housin^y 70 is hinged at 71 
16 to hinge elements 72 secured to housing 
10 and carries fluorescent tube 73 (Fig. 
7). Tube 73 is energized through cable 
74 and is provided with a suitable start- 
ing switch 75 and balast 76 (Figs. 2 and 
20 5). Housing 70 is slotted at 77 for the 
passage of light from tube 73. Slot 77 
may contain a suitable collimator 78 held 
in place by clamp 79 to concentrate and 
straighten the light rays emanating 
25 from tube 73. Collimator 78 may be 
made up of a plurality of translucent 
r'ectangular parallelepipeds 79^ of rela- 
tively small cross sectional area as com- 
pared to their length and joined together 
80 along their longer sides by opaque 
cement. It will be readily apparent that 
the smaller the cross sectional area of the 
parallelepipeds the straighter will be the 
light rays passing therefrom. 
86 Hinge elements 72 are so chosen that 
when housing 70 is rotated from the 
raised position shown iu solid lines m 
Fig. 1 to lowered position as shown in 
dotted lines in Fig. 1 slot 77 will register 
40 with a slot 80 in housing 10 and light 
rays emitted from collimator 78 will pass 
through slot 80. Slot 80 may in turn be 
provider! with a collimator 81 (Fig. 7) of 
similar construction to collimator 78. 
40 The fibers to be measured, generally 
indicated at 82. ar^ supported across slot 
80 by combs 83 of known construction 
which are secured to cross arm 26 for 
movement therewith. 
00 Referring to Fig. 2 an opaque housing 
84 is secured above slot 80 and is designed 
to receive a pair of lenses 85. Lenses 85, 
best seen in Fig. 7, ar&, formed of suit- 
able translucent material, such as Incite, 
55 and receive the lierht rays passing 
through slot 80 and collimator 81 through 
their rounded and wider ends 86 and con- 
centrate the light rays at their narrower 
ends 88. Fnds 88 may be cut away at an 
60 angle to provide a reflecting surface 89 to 
direct the light rays into suitable light 
responsive devices here shown as vacuiim 
phototubes 90 and 91 » housing- 84 being 
apertured at 92 and 93 to pass the light 
65 rays. 



A circuit suitable for use with the pre- 
sent invention is shown diagrammatic- 
ally in Fig. 6 where 94, 95 is any suit- 
able source of alternating current 
admitted to voltage regulating trans- 70 
former 96 through switch 13. One side 
of the output of transformer 96 is con- 
nected by wire 97 to rectifier tube 98 and 
the other side is connected by wire 99 to 
tube 66. The output of rectifier 98 is 76 
taken by wire 100 through a suitable 
resistance 101 and wire 102 through a 
suitable sensitizing resistance 103 to a 
bridge circuit in which equal resistances 
105 and 106 comprise two sides of the 80 
bridge grounded at 107 and tubes 90 and 
91 and tube 66 comprise the other two 
sides of the bridge, tubes 90 and 91 
being connected in parallel and being 
connected by wire 104 between resist- 86 
ances 103 and 105 and tubes 90 and 91 
and tube 66 being connected in series by 
Vsdre 108. The sides of the bridge con- 
nected by wire 108 are connected by wire 
109 to switch 94^ and switch 94' is con- 90 
nected by wire 110 to one grid 111 of 
twin triode tube 112. Filament 113 for 
grid 111 is connected to a suitable resist- 
ance 114 to keep temperatures low to pre- 
vent grid emission and resistance 114 is 95 
connected by wire 115 to one filament 110 
of rectifier 98 and to wire 198 supplying 
filament voltage. Filament 116 is con- 
nected to the other filament 117 of recti- 
fier 98 and filament 117 is groxinded at 100 
118. 

Filament 113 of tube 112 is connected 
in series by wire 119 to the other filament 
120 of the tube 112 and filament 120 is 
grounded at 121. Cathodes 122 and 123 106 
of tube 112 are connected by wire 124 to 
a suitable resistance 125 which is in turn 
connected by wire 126 to a suitable poten- 
tiometer 127 which is connected by wire 
128 to ground 107. Grid 129 of tube 112 HO 
is connected to potentiometer 327 by wire 
130^ A bridge circuit is formed with 
the two sides of resistance 127 comprising 
two sides of the bridge and suitable 
resistances 130 and 131 comprising tbe 115 
other two sides of the bridge, sides 130 
and 131 being connected by wire 132 to 
wire 110 and grid 111. Plates 133 and 

134 of tube 112 are connected by wires 

135 and 136 to suitable resistances 137 120 
and 138 respectively and resistances 137 
and 138 are connected by wire 139 to wire 
102. A galvanometer 140 is connected 
across plates 133 and 134 and has a 
bridging circuit 141 which includes J 26 
switch 14 a.nd a suitable resistance 142. 
G-alvanometer 140 is preferably of the 
reflecting tyi^e reflecting light from a 
suitable source onto a screen 140^ (Fig. 1) 
having suitable indicia for indicating 13C 
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tile neutral positijni of tlie n-alva no meter. 

A suitable condenser 14-3 may be con- 
nected across the rectifier output ^md 
transformer return ns by bridg^in^ wires 
6 102 and 99 to smooth "out the rectifier 
output. 

The output oi trnnsformer 96 is con- 
nected by wires 144 nnd 145 to one side 
o£ a suitable trausiorjner 196 the other 
10 side of which is led through a suitable 
resistance 197 by wire 198 to a lig'ht 199 
for galvanometer 140. Lig'ht 199 is 
grounded at 200. Wire 201 leads from 
wire 198 to variable resistances 202 and 
16 202^ which are connected in seTiesi and 
resistance 202* is connected by wire 208 
to ligrht source 53 for phototute 66. The 
other side of liffht 53 is grounded at 204. 
As above stated wire 115 is connected to 
20 wire 198 to supply voltage to the several 
filaments of the tubes 98 and 112. 

With the novel measuring- instrument 
of the present invention set up and 
brjjanized as above described the final 
M sliape of the surface of the cam 48 to 
compensate for the difference in func- 
tions of the flight received by the tubes 
and for a given instrument and type of 
fiber is found by the following- pro- 
80 cedure, it being* understood that the 
approximate shape of this surface is 
loiown for the arrang-ement of parts and 
eirctiits as above described. Switch 13 
is closed to energize the twin triode tube 
85 112 and lights 53 and 199 and switch 94* 
is opened. The sides of tube 112 are then 
brought into balance by suitable adjust- 
ment of potentiometer 127 as indicated by 
a zero displacement of galvanometer 140. 
40 Switch 94* is then closed, panel 41 is 
moved by hand wheel 46 until the indicia 
on element 17 and projection 43 coincide 
and fiuoresc«Bnt tube 73 is illuminated. 
The circuit is now balanced by suitable 
46 adjustment of variable resistances 202 
and 202* to vary the intensity of the ligbt 
received by tube G6. When more light is 
•received hy tubes 90 and 91 than ^ is 
received by tube 66 a positive potential 
.60 will be impressed upon grid 111 which 
will unbalance twin triode. tube 112 and 
this unbalance will be reflected by dis- 
placement of galvanometer 140. When 
more light is received by tube 66 than is 
66 received by^ tubes 90 and 91 a negative 
potential will be impressed upon grid 111 
and twin triode tube 112 will be 
unbalanced in the opposite direction as 
reflected by an opposite displacement oi: 
. 60 galvanometer 140. When the light 
received, by tubes 90 and 91 is equal to 
that received by tube 66 a zero potential 
is impressed upon grid HI, f'^i-^ since 
twin triode tube 112 lias previously been 
65 balanced this zero iiotential is reflected 



by a zero displacement of the galvo no- 
meter 14U. 

Haviug suitably adjusted resistances 
202 and- 202* to balance the circuit, 
standard samples of linen embossed 70 
cellophane of known construction and 
organization such as those described in 
the Hertel jjatent are fixed in combs 83 
and with combs 83 in their lowest posi- 
tions. Hand wheel 22 is then rotated to 76 
move combs 83 and the standard samples 
a predeteimined dishinee and hand wheel 
46 is rotated to move panel 41 by an 
amount calculated to balance the circuit 
by moving light 53 away from tube 66 ?0 
and diminishing the intensity ol the 
light received by tube 66. Any unbalance 
of the circuit now exhibited by displace- 
ment of galvanometer 140 is corrected by 
modification of the cam surface of earn 86 
48 immediately beneath extension 63 of 
bell crank lever 60 to move panel 47 and 
tube 66 toward or away from light 53 as 
may be required. This procedure is 
repeated as many times as may bo neces- 90 
sary to perfect tbe shape of the surface of 
cam 48. Further adjusiments may be 
obtained by moving i)iii 05 in slot 65* if 
it is found that greater or leaser rise of 
cam surface is required. This procedure 95 
should be done in Ihe fiictury uiul once 
this cam surface is detcruiined the instru- 
ment is adjusted and sliould recjuire no 
further adjustment in the hands of the 
iiser. In this connect icm it should be £00 
noted that the instrument may be pro- 
vided with a plurality of cams 48 corre- 
sponding to dihereiit standard samples 
v/hieh may be readily installed by the 
user to adapt the instrument for the 105 
ineasnrement of various tyi)es of fibers. 
It should further be noted lhat while for 
the purposes of clarity ihe adjustment 
and oT)eration of this device has hereto- 
fore been described in tJie case wliore the 110 
amounts of lig'ht received by I lie tubes 
are adjusted to equality that the same 
results may be obtained when the 
amounts of light so reifcived are not 
equal but vary a known differential. 115 

Controlled conditions of relative 
luiniidity should be maintained while 
adjusting the cam surface of cam 48. 
The standard samples of linen embossed 
cellophane have been found to have the 120 
]»roperty of varying light transmission 
v/ith changes in relative humidity. More 
light is transmitted by such Samples 
under conditions of high huniiditv than 
is transmitted with the condition 'of low 12-5 
humidity. This phenomenon may be 
utilized after calibration of the instru- 
meni for a given humidity to measure 
changes therein or to ojierate controls to 
adjust the humidity. 130 



WiVn tlie cam Burface of cam 48 pre- 
determined -for u giveu type of fiber to 
mensiire samples of this fiber, cross arm 
26 is moved to its lowest position, the 
5 indicia on element 17 and projection 43 
broug^ht into rej^dstration, a card 52 is 
slipped beneath clip 51 and beneath tbe 
pen in bolder 40, samples 82 of the fiber 
to be measured are prepared in known 
10 manner on combs 83, and switch 13 is 
closed to ener<?ize transformer 96, bulbs 
r)r3 and 199, rectifier 98 and twin triode 
tube 112. Switch 94^ is opened and tube 
112 is balanced as above described and 
15 thereafter ^auorescent tube 73 energized 
and the circuit again balanced as des- 
cribed above. Housing' 70 is then rotated 
to raise position as seen in Pig. 1, combs 
83 are attached to cross arm 26 with. 
20 samples 82 extending]: downwardly over 
slot 80 and housing 70 rotated to lowered 
position as shown in dotted lines in 'Fig. 
1 so that the light from tube 73 will pass 
through collimator 78, through tbe 
26 samples 82, througb collimator 81 and 
into lenses 86 and tubes 90 and 91. Hand 
wheel 32 is now rotated to raise cross 
arm 26 to move the samples 82 tbrough 
the liglit passing? to tubes 90 and 91 and 
80 the intensity of this liffht varies depend- 
ing upon fiber length and distribution in 
the sample. At the same time hand 
wheel 46 is rotated to move light 53 away 
from tube 66 to keep tbe circuit in 
85 balance, as above described, with, cam 48 
imparting movement to panel 57 and tube 
66 to automatically provide required cor- 
rections. Arm 32 moving with cross 
arm 26 imparts vertical movement to the 
40 pen in bolder 40 and card 52 is moved 
laterally witL respect to tbe pen in bolder 
40 and tbe results of these movements 
are traced on card 52 as a fiber length dis- 
tribution curve. 
46 After the sample 82 has passed slot SO 
cnrd 52 bearing a completed length dis- 
tribution curve for the sample is removed 
and may then be analysed in known 
manner to show relative numbers of 
50 fibers in per cent, and fiber length. 

It will now be apparent that the prer 
sent invention provides a novel instru- 
ment for measuring the length and dis- 
tribution of fibers and adapted to the 
55 measurement of relative humidities in 
which the movement of fiber samples 
through a beam of light received by a 
light responsive device is coupled with 
the movement of a soxirce of light with 
60 respect to a second light responsive device 
to equalize or bring* to a predetermined 
differential tbe light received by the 
light responsive devices to trace a length 
distribution curve for the fiber sample ; an 
g6 which corrections for individual instru- 



ments, types of fibers and difference in 
iuuLtiouri of the light admitted to the 
light responsive devices are automatieally 
supplied by automatically adjusting the 
position of the second light responsive 70 
device with respect to its source, of ligbt ; 
in which a novel circuit is utilized for 
indicating the relative amounts of light 
received by the light responsive devices ; 
in which novel coflimators and lenses are To 
employed to direct and focus the lig'ht 
received by the first light responsive 
device; and which is simple and easy to 
use, requiring a minimum of adjustment, 
and is compact, durable and of depend- 80 
able and accurate operation. 

Changes to and modifications of the 
above described illustrative embodiment 
of the present invention may now be sug- 
gested to those skilled in the art without oD 
departing from the inventive concept. 
Reference should therefore be had to the 
appended claims to determine the scope 
of this invention. 

Having now particularly described and ^0 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. An instrument for indicating the W 
length and distribution of fibers compris- 
ing a light responsive device, a source of 
light for said light responsive device, a 
second light responsive device, a second 
source of light for said second ligbt 100 
responsive device, means for moving a 
sample of fibres to be measured across the 
path of light from said first light source, 
means for moving said second light 
source with respect to said second light 106 
responsive device to bring the amounts of 
light received by said light responsive 
devices to equality or to a predetermined 
differential and a marking device moved 
in one direction by the movement of the 110 
sample and in another direction in 
accordance with the movement of the 
second light source in order to give a fibre 
length distribution cui*ve. 

2. An instrument as claimed in Claim 115 

1, wherein in order to compensate for the 
difference in functions of the amount of 
light transmitted through the samples 
and the amount of light transmitted to 
the second light responsive device means 120 
are provided automatically actuated by 
the movement of the second light source. 

3. An instrument as claimed in Claim 

2, wherein the means automatically 
actuated by the movement of said second 125 
light source comprise cam means f ollow- 
in^r the movement of said second light 
source, and cam follower means engag- 
ing said cam means and connected to said 
second light responsive device to auto- 189 
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niatically adjust tlie position o£ said 
second light responsive device witli 
respect to the position of said second 
lig'lit source Tn order to coui}>eusate for 
5 sji id difference in functions. 

4. _Aii instrument as claimed in any of 
tile Clainii* 1 to 3, wlierein mamial means 
are provided for moving* fiber samples 
across the path of lig'ht from said %ht 

10 source, tog-ether with recording means 
following;- the movement of the sample, 
recording- card supporting- means beneath 
the said recording- means, and manual 
means for moving- said card supportinf? 
meam? with respect to said recordinjii' 
means. 

5. An instrument as claimed in Claims 
•3 and 4, wherein the said cam means are 
carried by the said card supporting 

20 means, 

C. An instrument as claimed in Claim 
4 or 5, wherein the second source of 
lig-ht is carried by the card supporting 
means. 

25 7. An instrument as claimed in any one 
of the previous claims wherein means for 
directing- lig-ht passing- through the 
samples include one or more collimators 
each collimator comprisin^x- a plurality 

80 of translucent parallelopipeds secured 
together along their longer sides with 
their longer sides parallel to the lisyht 
rays. 

S. An instrument as claimed in Claim 
85 7, wherein means are provided for 
rendering the longer sides of the 
parallelojjipeds opaque. 

9. An instrument as claimed in Claim 
8, wherein the translucent parallelopipeds 
40 are secured together along their longer 
sides by opaque cement. 



10. An instrument as claimed in any 
of the Claims 7 to 9, wherein a lens 
systeni is provided to receive the rays ot 
light from the collimator uad refract the 45 
rays of light to tJie light responsive 
device. 

11. An instrument as claiuied in Claim 
ItJ wherein at least one lens comprises u 
truncated wedge shaped member having 60 
the base of the wedge rounded to i-eeeive 
the light Tuys from the collimator and 
provided with a refracting surface 
adjacent the truncated end of the wedge, 

12. An instrument as claimed in any 66 
one of the previous claims including a 
circuit comprising a bridge circuit 
including two equal resistances con- 
nected in series and two light respon- 
sive dex-ices coimected ia series and con- 60 
nected to form the four sides of the 
bridge, a twin triode tube, a variable 
resistance ccmnecteil to one grid of said 
tube to balance the t ube, means connect- 
ing the other grid of said tubes to the 66 
series connection of the light responsive 
devices, a galvanoDieier coniiected across 
the plates of said l ube and Dieaiis energiz- 
ing said bridge circuit and said tiibe and 

so connected and arranged t]iat when said 7Q 
tube is balauced any ineijuality of the 
amounts of light received Uy the ligJit 
responsive devices will unbalance the 
tube, and displace the galvanometer. 

13. An instrument lor indicatiug tlie 76 
lengths and distribution of fibres sufctau- 
tially as described and as illustrated with 
reference to the acc<nujianying drawings. 

Dated this oth day of May, 1948. 

MABKS .SL' CLERK. 
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